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Claim 

A type of air cleaner containing a honeycomb element characterized by the following 
facts: a laminate of a flat filter paper and a wavy filter paper is wound on a winding core; in its 
flow path, a cylindrical honeycomb element having open/closed ends formed alternately is 
contained and fastened in a cylindrical air inlet case and an air outlet case; in this air cleaner, the 
outer diameter near the center in the longitudinal direction of the honeycomb element is fastened 
with a ribbon-shaped band; one edge of the band is folded outward to form a ring-shaped flange 
with its entire periphery covered with an elastic packing and held under pressure between the 
inlet-side case and the outlet-side case; and the honeycomb element is fixed with respect to said 
inlet-side case and outlet-side case. 



Detailed explanation of the design 

The present device pertains to improvement of an air cleaner containing a honeycomb 
element. 

In the prior art, the element of the air cleaner for automobiles is formed by folding 
ring-shaped filter paper, and having a porous cylindrical pipe set on its inner side, while the 
periphery is wound into a chrysanthemum shape. The end portion is fastened by means of, e.g., 
strut fastening, so that it is endless, and end plates are bonded on the upper/lower sides of said 
folded filter paper unit. 

However, for said conventional element, the filtering area for a given volume is small. 
Consequently, recently, a so-called honeycomb element has been adopted. This type of 
honeycomb element has the following structure: a laminate of a flat filter paper and a wavy filter 
paper having crests and troughs set alternately is wound on a winding core to form a cylinder; a 
sealant is applied such that the crests and troughs of the flow path are alternately opened and 
closed. For this element, in the vortex shaped cylinder, because the path is set by means of a 
laminate of a flat sheet and a wavy filter paper, the filtering area of the element for a given 
volume is much larger than that of said chrysanthemum-shaped element. 

Figure 5 is a diagram illustrating air cleaner A containing said honeycomb element F of 
the prior art. As shown in this figure, inlet-side case C having air inlet B and outlet-side case E 
having air outlet D are fixed by means of fastener H via elastic holding member G made of, e.g., 
a soft polyurethane foam, and set on the two end circumferences of honeycomb element F. 

As shown in Figure 5 and Figure 6, an enlarged view of the portion defined by the circle 
in Figure 5, when honeycomb element F is installed inside inlet-side case C and outlet-side case 
E, in order to maintain the pressure resistance and vibration resistance in the up/down and 
left/right directions of said honeycomb element F, elastic holder G with an L-like cross-sectional 
shape is bonded on the circumference of each of the two ends of honeycomb element F. Air does 
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not flow in the hatched portion indicated by broken lines in honeycomb element F shown in 
Figures 5 and 6, so that the filtering area decreases corresponding to this portion, and the dust 
holding quantity also decreases. 

The objective of the present design is to solve the aforementioned problems of the prior 
art by providing a type of air cleaner containing a honeycomb element characterized by the 
following facts: the outer diameter near the center in the longitudinal direction of the honeycomb 
element is fastened by a ribbon-shaped band; one edge of the band is folded outward to form a 
ring-shaped flange with its entire periphery covered with an elastic packing and held under 
pressure between the inlet-side case and the outlet-side case; and the honeycomb element is fixed 
with respect to said inlet-side case and outlet-side case. In the following, an explanation will be 
given regarding an application example. 

Air cleaner (10) shown in Figure 1 has the following structure. Between inlet-side case 
(2) having air inlet (1) and outlet-side case (4) having air outlet (3), cylindrical honeycomb 
element (9), which is prepared by winding a laminate of flat filter paper and wavy filter paper on 
winding core (5) (or a filter paper that allows winding to be begun), and which has open ends (7) 
and closed ends (8) formed alternately in its flow path (6), is set. The outer diameter near the 
center in the longitudinal direction of the cylindrical honeycomb element is fastened with 
ribbon-shaped band (11). One edge of said band (1 1) is folded outward to form ring-shaped 
flange (12) in a shape like that of a crushed U. On the circumference of said flange (12), elastic 
packing (13) is covered and bonded. Said flange (12) covered with packing (13) is fastened by, 
e.g., bolts or hanger bolts or clips or another fastener (14) between said inlet-side case (2) and 
outlet-side case (4), so that honeycomb element (9) is fixed. In order to prevent vibration of 
honeycomb element F due to engine vibration, for example, elastic material is wound on each of 
the two ends of honeycomb element F, or vibration stopper (15) is set by forming a recessed 
ring-shaped groove (not shown in the figure) on the end of the cylindrical portion of each of 
inlet-side case (2) and outlet-side case (4). 

Figure 2(a) is an enlarged view illustrating a portion of the cross-section of said flange 
(12) and elastic packing (13). It is a front view also illustrating a portion of ribbon-shaped band 
(11a) that fastens honeycomb element (9). Band (1 la) is for fastening the outer diameter of 
honeycomb element (9). On one end of band (11a), openings (16) (two of them as shown in the 
figure) are formed. On the other end, folding pieces (1 7) in the same number as that of said 
openings (16) are set. Said folding pieces (17) pass through openings (16) for fastening and 
while bending. Figure 2(b) is a side view illustrating a portion of this state. Figures 3(a), B 
illustrate another band (1 lb). Hooks (18) bent in opposite directions are set on the two ends of 
band (1 lb), respectively, for fastening honeycomb element (9). Figures 4A, B illustrate band 
(11c), which has opening (19) formed on one end, and has rise portion (20) on the other end. 



Figure 1 





Figure 3 




(b) 



If 



Figure 4 
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After they are fit together, the upper end of said rise portion (20) is expanded for fastening. 
Figure 4(a) is a front view illustrating a portion of the structure, and Figure 4(b) is a side view 
illustrating a portion of the fastened state with band (11c). 

In the following, an explanation will be given regarding the operation and effects of the 
air cleaner with the aforementioned constitution. 

For the honeycomb element, its portion near the center in its longitudinal direction is 
fastened with a ribbon-shaped band. An edge of the band is folded outward to form a ring-shaped 
flange with its entire circumference covered and bonded with an elastic packing and held and 
fastened between the inlet-side case and outlet-side case so as to fix the honeycomb element. In 
addition, the two ends of the honeycomb element are equipped with a vibration stopper, so that 
the entirety of the flow path, formed with the laminate of flat filter paper and wavy filter paper, 
of the honeycomb element can be used for flow. As a result, there is no loss in the filtering area 
of the honeycomb element, and the dust holding quantity is large. In addition, the outer diameter 
of the honeycomb element is reliably fastened, and a ring-shaped flange integrated to the band is 
covered and bonded with an elastic packing for the entire circumference, and it is fastened 
between the inlet-side case and outlet-side case with a fastener. Consequently, it also has 
excellent vibration-proof characteristics. 

Brief description of the figures 

Figure 1 is a front view illustrating the cross-section of a portion of the present device. 
Figure 2(a) is an enlarged front view illustrating an application example of the band in the 
present device. Figure 2(b) is a partial side cross-sectional view of the band. Figures 3(a), (b) are 
a front view and partial side view for illustrating another application example of the band. 
Figures 4(a), (b) are a partial front view and partial side view illustrating yet another application 
example of the band. Figure 5 is a longitudinal side view of the prior art. Figure 6 is an enlarged 
view of the portion indicated by the circle in Figure 5. 
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